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Abstract of JP2005209643 

PROBLEM TO BE SOLVED: To provide a light-emitting element which can be easily made a thick film 
and operated at a low drive voltage, and thereby, with low power consumption and high color purity, 
and at the same time, with low power consumption and a high yield ratio. 
SOLUTION: A first layer 102, a second layer 103, and a third layer 104 are provided between a 
positive electrode 101 and a negative electrode 105 arrayed in that order from the positive electrode 
101 toward the negative electrode 105, in which the third layer 104 is made in contact with the negative 
electrode 105 to constitute the light-emitting element. The second layer 103 is formed with the use of 
an n-type semiconductor or a mixture containing it, or a mixture of an organic compound having a 
carrier transport property with a matter having a high electron donative property. The third layer 1 04 is 
formed with the use of a p-type semiconductor or a mixture containing it, or a mixture of an organic 
compound having a carrier transport property with a matter having a high electron accepting property. 
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£ ib ic , «*i?ot«l^tllolfc^l*a»bBCfcftics rOx^»s iox^og; 
m #j sr « f - * m in m . * & , * '< y * y > ^ m s s • ¥ a> m m \z. x v m j& l x t 

[ 0 0 4 3 ] 

J; "J^CSftfi, i 3 IC * t t 0, H301ffctt|S 3 0 5 O-*, £ fc 
»4W**»fe^ttKffl*t£ixS#jaJ:fcS (it©^EPiSi3t*(S)f$)5) . "T * to *> » B§ 
®3 0 1/^t>7t£ttjtt£-ti:5«-a- ( HI 3 (A) ) K f4 , |g 3 0 1 lrS*tt©»^T-ilsK 
t5:iit, Bt*3 0 5«*»?>*S:Ui*tS-ar5i»^ ( H 3 (B) ) \Z. 14 . Ii 3 0 5 ^ 
S^ttW^iisfT-^^-rs^i: t L, 8S3 0 lfc±U!|ll 3 0 5<Z)Wfl|*»e>*Srffl*#** 
S » -fr (13 (C) ) C f4 , il3 0 1 tli 3 0 5 ?rljttt©#^fj^t 5. 
[ 0 0 4 4 ] 

* tc , »1 ©1 3 0 2(iaSoiS:»It5wfcl!:J: D«jSSJi5is, *Hl©»ll f 
»4 . ir40i3 1 1 , I5©§3 1 2, S6©I3 1 3^iit5;il:±0fs!cJtl5 
. ft *5 , |4©i3 1 lliEJL&AttWM^tfE^&AST-fc^ |5«13 1 2lil 
?L^3Htt»iisf^^tfIE?L4ii^lST-$)5„ $6 »| 3 1 3 f4 , ^3t^)K5r^^, S # £ W flD 

[ 0 0 4 5 ] 
[ 0 0 4 6 ] 

IB 4 <D « 3 1 1 S:Jg«t5]E7LaAtt*t»i: LTI4. 7^n->T-^*cD{t:-g-^)dS^rgbT- 
&> -5 <, 09 14 , 7^n->T-> (Ht : H 2 -P c t^t) , $3 7 * n -> T =• > ( B& ffc : 
Cu-Pcir^-T) f Jrffl^Si t^ftS. 
[ 0 0 4 7 ] 

$50|3 12^flt5IILIitt#SHTIi, ff|75y| ( fc to *> , -O- if 

. ffl s 4, 4' - if ^ [N- (3 - ^f /U7i=/U) - N - 7 i = 7 ; / ] - f 
7i=;l- (B&$T>:TPD) CO , f ©HiftT'foS 4 , 4' - tf * [ N — ( 1 - ~T 7 f- /U 
) -N-7i-/P-7 ; 7] - t' 7 x = /U ( B§ ^ : a-NPD) s *> 5 V tt 4 , 4' , 4 
' ' - F!J7 (N, N-v ; 7^-/l--TS:y) -hU:7*=/U7'S>' (»§»: TDATA 
) , 4, 4' , 4' ' - h y ^ [ N — ( 3 - ^ f ^7 x -\*-7^=-/V-TKS~\ 
- h y 7x=^7 ^ >- ( «& ffc : MTDATA) t£ if <D 7> 9 — /< — * H^f|7? > it £■ 

m & m if h n s . * tz , mit* v 7 7 >m<omn,&mmik'£®) % xm ±mmmit^ 

[ 0 0 4 8 ] 

|6©i3 i 3i;fiti5I)tftSi ITtt, « i if , ^ ^ y k v . ^ y ^ . t\>-? \s 
s N ^.^y/w^fe*. 7"h^7^ — ;i/7'?^xy > 7> F7ty, ^< y u > . ^ D^>, 

1 2—7 a if (OGmik'S to V>1&. hi)* (S-^SVJyh) 7/K 

[ 0 0 4 9 ] 
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m 2 <d m 3 o 3 (4 . m \k m $& , & <t a , m it f- 9 > . BMt ae » , * u > <t m. » , x /u /u <t 

iv\ £©B*©^«ffc*to*LTtt«*i&itm****##*L<, 2 - (4-^7^=1)^ 
) - 5- (4-tert-^^-yU73i=/W) -1, 3, 4 -t*ti?7'/- ( B§ ffc : P 
BD) . Sfctwifc^fcOXD-?, TAZ, p-EtTAZ, BPhen, B C Pi5f |f 
f>, I©telCt*t'liffiftSE(0±#i5f l t ) J l t a 1 q 3 , h!)X (5-y^/U-8-* 
y JJ y 7 M 7^5 = !)i< Almqj) , tf * ( 1 O - t Kb ^ i/^v^ [h] 

- y y -f h ) ■<!) 9 : B e B qj) ft ^ © # / U ^ t ft * fc tt'i ^ / * / W > 

#ft£W-f5£:Jil£g# J ^ tr * (2-y^^-8-^yy/7h) - 4- 7x=/i^7i; 
7h-r^$-^A (»§«;: b a 1 q) ^iMfibttSo - # , m^m^-^^^-rmmti. 

T «4 , L i^C s|©7;l-A!)4i < *5<tt/Mg, C a , S r f (07/V* 9 ±«4I> * 
fc li E r , Y b f rot ±S4l^f if f,^5. rotei^. FlitfA 1 q,l:MLtl^« 
-5- 1£ £ * 1" -r- F7f h7^f^f 7 7;v/<uyroi ^ftfift^tiffc 

[ 0 0 5 0 ] 

g3©|3 o 4ii, 8Mb v> £ a , mik? & J* . Mik* V 7 x >- , 8ft3/<;i' h, ®e ft 
= 7^;^^©pIf|#^f,4 5S^ffc5*\ £ 7c »4 ^ *L <b pl*^ft*ttf*^t* 

tt,±^ ( r.©^©*at{k-fr4fci:bT»4E7L«|j|H4fl-W* s #*L<, t?#^T 5 y^O -ft 
4£l # £J il T £> 5 „ #lx_l4\ TPDroM, ^ro^^^T-fo-Sa-NPD, fc^VMJTDA 
T A . MTDATA4ifO^^-^-^ M3!ff R7 5 ^fk*ft#*lf 5> jx 5 , - * v « 
iSfl4 5: * i" to ST t LTU, flitfo - N PDKSLT't^SHt^Stilft'E D ^7 

§tt**t7 F7i'7/^;^^^>' ( 8§ # : T C N Q ) 2 , 3 — ^->7/t7 h^; 

> ( B& : D C N N Q ) © i 7 ft tift^* t'fe o t t i V\ 
[ 0 0 5 1 ] 

ft V # , I 1 Wf 3 0 2 ©-Sl:, I 2 ©I 3 0 3 tgf5 i 7 l;S^iSttl:fllfc|l 

tiny^ (8-* / yy? h 7/K = n ( m& # : a i q , ) , h y * ( 5 - y a- 

-8-^-yy/7b) 7/K=n (Kft : A 1 mq,) % tf (l 0 - t K ndr 
/ [h] - y y -7- h ) -<yy^7A ( B& «; : B e B q 2 ) , If * (2-^^/W-8-^/ 
yy^h) - 4- 7^^/t'7aiy7h-T/U5 = '?A («S» : B A 1 q) ft £\ * J V > 
f ftSfell^^'/^ / y >"t»5-1t5^Ii*^iS>f)ft5it*ii!)5„ * It , 

[2 - ( 2 — t Kn Jf->7i-/l') --O-^^-^-b-i/Th] £ & (»* : Z n (BOX) 
2 ) , [2 - ( 2 - t K n dr i> 7 a. = >\> ) --O-y^ry^h] SIS ( »& ffc : Z n ( 

B T Z ) 2 ) ft <t* CO * * f" y* - A> * , ^ T y* - 3^ IB {£ -?- 4: 5 & Jg fig ft if ffl ^ 5 
:Hit't5. $ b , &m$g&U?\-iZ t , 2 - (4-tf7x=y/l') - 5- (4-te 
r t -7"f yU7i=/V) -1, 3, 4-^-=ar^v J ry-/U (B&#: PBD) v 1, 3 - 

k" * [5 - (p — tert— zf?-Jl>7x.—/U) -1, 3, 4 - t + t 7 /-/U - 2 ( 

'Of ^ (Kt> : OXD - 7) , 3 - (4-tert-^^/U7oi=/P) - 4 - 7 i 

- A> - 5 - (4-^71-9^) -1, 2, 4-M7/-A> (H» : TAZ) , 3 - ( 
4 — tert — 7*f ^7i = A- ) - 4- (4-^^ A A) — 5 - ( 4 — f 7 i = !J 

) - l, 2, 4-f-yry' — a ( B§ W : p - e t t a z ) s ^y^^T-^hnyv ( n§ 

^:BPhen) , ^y^f^^B^ y ( B& # : B C P ) ft t* ffl l> 5 r t "C t 5 
[ 0 0 5 2 ] 

3 (B) © ± ? I: > Hiffil*^l*?:©t)tbtri:^f#5„ * 7t , -ei^Tt^igii-r^^ 

m,v>> X- m m & m i, ti m & , 13 (a) © i ? c , ^ n m a» e> ^ * 5: ® 9 tb i- - t & -e # 
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5„ £p>ic N m&Rvmm&^^irib^tiiyt&mmi-zmnvox'mj&istcm&i-t. 03 c 

[ 0 0 5 3 ] 

to-^i zotiJf if fens. r n <b lift* rase #;«^fc#> , a*, ii^i^tsitM 

i: LTfi^ili: £ tt T 5 „ 
[ 0 0 5 4 ] 

LA^L, # 31 ej3 co ft * ^f- T- fi , !E?Lfc£j£LJ^:£?L«r*&i3t-f-S*.Rt*«T-Sr£/«L 
S^^ftSt5I!rSltfc«^i:4oT^5; tCiot, ITO-^I zo©J:5 4tt* 
M^cWlS^W^f^ffl^-C'b, BttmjE^ ±& 5 r £ # ft ^„ fi£oT, #3g9icD3§ft3jf^-C- 
(i, BSIrf «t5fc»©tt»i: Lt. I TO^ I Z Of ^IV*5 : t 5. 
[ 0 0 5 5 ] 

J?)t> # S§ IS co |§ ft iff ^- fi , BfffiroJBfiftK*'-*** y >^ft?r«V^fcf^ffcot 
<t> , * /< y * y v^lcJ:5»3t* J f-©Jl«^^ft< A»ft«PttSr*-r»**-?Sr»5 r £ 

a x # 5 * % m * m ^ x m m * i&m. -t 5 k g m x & 5 . 

[ 0 0 5 6 ] 

{nmnmm 2 ) 

[ 0 0 5 7 ] 

ft *S , S«4 0. 0, ift4 0 1 > I 1 ©1 4 0 2 , I2©1 4 0 3, I3©§ 4 0 4, ft 

# 5 fc * r m * « r& -r z „ 

[ 0 0 5 8 ] 

# tz , 0 4 -eii, 11 4 0 0 li;ftl 4 0 5 ^iS^Jl, 11 4 0 5 ilC|30|4 0 4 

iV^ S53CDjf4 0 4±|C|R2CDjf4 0 3 ^ff£fiSc$n, I 2 ©I 4 0 3 
S^ttfl 1 » g 4 0 2 ft* j& & jx , ^ co _k §§ }i 4 0 1 *sjgjSg*ixfc«JtSr*--r5. 
[ 0 0 5 9 ] 

ss^ia o^csjtii, ii4 o i * «t bs « 4 o 5 co — * , * h: n a» u w 

tt£;ft,5*j&i:ft3„ ft to *> . i!4 0 H>5)3£S:HJWS*S»^ (04 (A) ) (cfi 
, B§ H 4 o i *S*tt<o»ft-e**t5r t t L N ft & 4 o 5lI*>?>*$:iiiMJt?)l^ 
(HI4 (B) ) ici(±, Si4 o 5^i*ttro^ St ifiltSiiH, Bi4 0 ltsitf 

Hli4 0 5©if<aii!i^*lrltilt$-fr51-g- (14 (C) ) (C{±, »@4 0 1tftH4 0 5 
[ 0 0 6 0 ] 

m ± k: ± 9 , *¥&w<omytm* & % ~ t &x* z z . 

[ 0 0 6 1 ] 

4 (A) <Z5 «fc 5 (w v »Sill*»e>«ife*r5iiJt±Ji-r<!:iS-C-#5o * . ^WftSriSil-r-S*! 
mmx-mm^Mf^Vtzm-^. m 4 ( B ) CD «t 5 K , Ht««*»6>»**rSSi9ttii-^i:*S'C# 
5. £«bfc, ft«&U t ll®£^1 = ;ftk^&ft£^ig1-5#m^T-^j£Lfc«^fi, El 4 ( 
C) coj;5(c, MffiH^Pj^JtSr^UtH-f-rtds-eti. 
[ 0 0 6 2 ] 

ttiir LTI±, 5fetiet Lfci 5 4, I T 0^> I Z Of *f (f 5>lx5. - tv^fitt*^^ 

# Si ^ , iifif, ftflBSr^^i-^^-^iLTte^igir^^TV^o 
[ 0 0 6 3 ] 

ti^?ri«t5l?r^lttifi!ct*ot^5 > itcioT, I TO^I ZO©i pfttfc* 
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(4 , BffiSrJgfifci-SfcftcottlEftLT. I TO^I Z O^SrfflV^ : t i^ft 5. 
[ 0 0 6 4 ] 

( m m. & m> m 3 ) 

*HJgOJ^ffi{C*5^T 14, #7*, 5 ^/u^^igft:, lB^5^f W Si 

ttl*4i?4'f)45SS 5 0 0±lc-5§fti!t^-£rfE§!iLT^5o — 5 * * 3t 

5 31, jSE:/?*?-**, ^IgttSSft if/J»P>#5£«W*K, 0»J x 12 5 \z 4 
mmhy>^^^ (TFT) ru-ftSS-rSRJtS^Srf^KUTfcJiv^. 
, 5 1 1 i 5 1 2 £r T F T t L , 5 1 3£;£3gl?HCD3§3t*^i-r3„ IS 3fc sii 5 1 3 UK 10 
11 5 14, % 1 CO S , g2»|*iil)!i30l^5 1 5i ( Mli5 1 6i>bJfi9, 12^5 
1 7 5riLTTFT5 1 1 itMMl:8iJtltl>5. r *l (d 4 9 , TFTIUoti* 
*f(OSl*i«t57^T^7'vHJ^xI©l)tgilr^St-#5„ * *5 , TFT© 

*itii, »c(5!isH4v^. m*.a. ^^ittiva, js» * * am x- t> 4 <^ 0 ifcT 

[ H ft #J 1 ] 
[ 0 0 6 5 ] 

* H Ifi « -C 14 , **^»*3t#^-ro-««i»coVNTA(*:Wfc«*-r5 D Sf^«ife£rH]6 2: 
fflv^ Tift 93 20 

[ 0 0 6 6 ] 

* -f , i«6 o o±i:f)ti^©ii6 o i «5f fij^iis. u Pc t u x m w mmm x *> z> 

I T O £ ffl W X/^^!)y^StJ;0 1 1 0 n mClf Si Lfc, »«6 0 1©3»*t 
B2mmfti Lfc, 
[ 0 0 6 7 ] 

& »c , 1S6 o Ul;f *if^§tfSi©I6 o 2ASff^Jti5„ ft *5 , # H J£ #J t~ *; 
It51)til^^tfil©@ 6 0 30(OS, -f t£fr-hlE1l : &Xm 6 1 1, 2E ?L H i£ 

16 1 2 , 3§ 3fc S 6 1 3^f,*5giif ilSrf LTV>5„ 
[ 0 0 6 8 ] 

* -f , 116 0 l#^/ifc£nfcS«*Jt£&*£«w£«*'i'^-{C»tt6 0 1 *S » /ft $ 30 

(E17, Cu-Pct^-T) £ A *l , SttiDf S4f V^fcif ffilci !) 2 0 nmrolfff 
IE ?L & A JI 6 1 Uf^Lfc, ft *s , 6 1 1 5rJf^t5M*ti: LTtt, <&£o©:E?L8LAtt 

[ 0 0 6 9 ] 

& N lEKmm&^&frtittm^ £ <o lEiimmm & 1 2 & » & 1- 5 . 6 1 2 & j& -t 5 a- 

fl- t L T f4 , ii*iO]E?L»3tt#»tffiV»5: ti«-Ct5!J«, * #ll T (4 , a-NPD 
£ ffl V> , |!l«0*ttl: i 9 4 0 n mOlf tigritLt. 
[ 0 0 7 0 ] 

& IC , IS ft B 6 1 3^)g^t5„ 6 1 3 ZMtfL-T t Ltl±, 4i*0<£>5lft#)«£ffl^ 40 

5 ^ t T t 5 ^ , # H J£ #J T 14 , A 1 q 3 ^ P f O IC J; ») , 4 0 nm©Hfi^ 
Ltz 0 rrTM4, A 1 q 3 ^I)£^St LT#ffit5, 
[ 0 0 7 1 ] 

r © i j I: L t v 3 o <D M 6 1 1 , 6 12, 6 1 3?rfilLtI^Lf:&t, ^ 2 ©i 6 
0 3 # HJfe #'J T f4 , tfiSttttfii LtA 1 q 3 * , A 1 qjCSLTS 

T-#t#tt?r*-rfe)Hi: L T M g £ ffi ^ , 3 0 n mCDJilJ?: T (~ 4 •) S 2 (Of 6 0 3 

* I* L . M g fl IJ 1 w t % t L o 
[0 0 7 2 ] 

^IC, 6 0 4 iS*J**n5. *mmmx f4 , iE?Lftitt»St Lta-NPD^ 

. a - NPDi:*tLt^f Sf ft^/TfiMt Ltgft* !)7fy^ffll\ 1 5 0 n m CD 50 
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tits. v y r > <r> t lt tt . mit^vyy*^ (vi) tm^it, 

[ 0 0 7 3 ] 

ft (C , 11 6 0 5 ^:^^7^ !)y^SJf;liIfSia5Mt5. * *J , * M M ®\ X «t 
. |3©l 6 0 4 li;7/^; = n ( 1 5 0 n m ) ^ I « ft I; i 5 1^ t 5 r t I: i 0 1 

@ 6 0 5 £ % tz . 
[ 0 0 7 4 ] 

»±©i 5 c lt, *mm<n>ftytm=F*M&L\^tzo nz> friz* *<r>»m 1 

4x ^* tt ^ -f . 

[ 0 0 7 5 ] 

JgrilShfca**^ i:tE4rfil»t5 i. 3§ ft BH * /I ( £ Z. X , g # 1 c d/m 2 
i: /,£ 3 B# <£> « J£ ) 1*6. 0 Vffcofc, * , IIS: 1 m Affi Lfc^Wjf III 113 0c 
d / m 2 T* $> o „ * tz , r ©^(DC I EfeSlSli (X, Y) = (0. 29, 0. 63 
) XthK>. feitS© i^ifii 4otv^f: t 

[ 0 0 7 6 ] 

( tfc 155 0!l 1 ) 

* it ig£ #J 1 T- ii , *««rol2©iJ5AO!l3©iSrfflv^f , ftb 0 l:f f 4AI 7 0 3 
^r^lt/ctS*^|g^m?-{-oVNT*#:6t)fc0iJ^i-5o * ^ « it £ H 7 ^ffl V> t lii l« f 5 , 
^^aAS7 0 3 i:LT(i, ^SMl©l2©f 6 0 3 tPIIC, « J f-*iaH4*J-fl.Al q 
,Cf^ft4tt?:*t«llT-fc5Mg £ 1 % K-^UfcW^^rigffi Lfc„ t^iiAi 7 0 
30flgfft4, Hlfi«l^*5Ct5fS2«5Jii:rafll, 3 0nmtLfc„ * it , fife <£> g « 7 0 0 
, » S 7 0 1, I?LftAl7 1 1 iriE?Llii^e7 1 2 7 1 3 h K Z> ft %® W * 
^tf| 7 0 2 , 181 7 0 4liiT*l(E«l i^«KO«*t Lfc. Lfc*!oT, H i£#J 1 13 
^JfctfctSJlKJt^-C, |3©| 6 0 4 ©If ( 1 5 0 n m ) t'ltf^r i C ^ 5 „ 

[ 0 0 7 7 ] 

Uttifct^ ©SS-ifffttt^i 1 lie, mst-«ffi^ttSriai 2 fc % tS5: 1 mAS 
LfcB#<D3§7fc*-<^ hvi'SrH 1 3 iz. * tl ? ti * „ J^^$*bfc»3tSf-7-^*£ESrfiP*D-t-5 
i: , &%.ffli&m,l£&5. 4 Vffcofc, * fc N 1 m Al Lfc^ffl»Sli 1 3 6 0 c 

d / m 2 T' &> o 0 £ fc , :©Sp©C I EfeSIIli (X, Y) = (0. 34, 0. 58 
) X fe 9 , feMSis* 0 J; < ^v^f Sfetfeofc, 
[ 0 0 7 8 ] 

U±CO'&mfrb, # $8 E <Dmmm 1 « , iCJt^T h-^^KUtf l 5 0 nmt 

f ^l;ti^»fcbf , ^-OiElbmil (6. 0V) {4*Jtt55 0!l 1 (5. 4V) £ fS i: A/ i: ^ 

b&iv^tisti^ot. * , m 1 3 ftDftftx^? h tt&i- z k . * #1 1 « j± 

[ 0 0 7 9 ] 

( it tn m 2 ) 

* Jfc ft fi»J 2 T- f± , * « 8 0 0 . ||8 0 1 . IE ?L SE A ® 8 1 1 ilHSill 8 1 2 

18 1 3;fr>bft£>3§ft4fcfr£:-&trg8 0 2. K^8 0 4 £ T HJfe #J 1 £ IrI « <75 $f j£ i: b 
. SfaAi 8 0 3 lr^ltfeft*©I)t*fl:oiNTlftWi:M?t5. *^«it^lH8 
&ffl^tlftit5„ r ^ f 11 , tf $A§ 8 0 3 ©i*littg«i|l t^«T&5^, flU J¥ 
4:1 8 Onmt-tZZtX. h - ■? * MMM 1 t ffi tl tz . 

[ 0 0 8 0 ] 

t#^tLfc* J F-cO»^-mffi#'tt4-!lll 1 , ««(E-*ffi1f'ltS:Ei2»C, S ^ £ 1 m A St 
LfcB*©***'** h £ ID 1 3 C^rti^iX/Tt. »ri££*tfc383fc*^-KmjE&ep;lnii-5 
£ „ li*5l^tE(i 1 4 . 0VT*fco7t 0 4 1z , i;fi5rlmAiLfcB|©»glil 050 
cd/m 2 T-fcofc 0 * fc, :O^CC I Efellltt (X, Y) = (0. 25, 0. 6 
3) T-fcD, fettltOfc^Rfe-efcofc.. 
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[ 0 0 8 1 ] 

« ± © a * a> e> » vc&m 2 (Dm&x- \* . mi z * & x t> z> t a *o * ^ * v *m a* m < » 

[ 0 0 8 2 ] 

L/c^oT, -)Pf©fI (M6 0 lfciy|| 6 0 5 ) O W , fR 1 <0 M 6 0 2 t 9S 2 
©1 6 0 3 tl3©i 6 0 4 t t^?*^l^©f *^HIt5r t t\ K ff 

[ m m m 2 ] 

[ 0 0 8 3 ] 

*%mm 2 T- 14, #»E©»3te#^<a — «*lcoi^TAf*:W{::0!l*i-.5. iSi ^ fll ig £ II 1 
[ 0 0 8 4 ] 

£ -f , S« 2 4 0 0 ±l:^*^f 2 4 0 l^ffi£^lx5. WilSfi: LTSSJilMf 

5 I TO^fflV\ !) y^iSfelCj: tl 1 1 OnmWlf fi«Lf; ( B§ *S 2 4 0 1 

W (4 2 m m £ i L 0 
[ 0 0 8 5 ] 

& K . i« 2 4 0 1 lli:***irSr*tf]Bl Of 2 4 0 2 «S»«Sft5. 3d , # H J£ #1 
(C*3(t5^5t^)K^'^ti'^l<0S2 4 0 2 14, 3orc>B, tii?*) I?LaAI 2 4 1 1, 
IE ?L t§i ie§ S 2 4 1 2, «*|2 4 1 3 & 4 it* t L t ^ 5. 

[ 0 0 8 6 ] 

if, 11 2 4 0 1 # ^fcSffiSrl^if ^a»S«*^^-lciffi 2 4 0 1 # 

A fx , fefeiJD^feSrfflV^fc^^fetCj; 9 2 0 n m©If fIfl,aAi 2 4 1 1 «rf*Ufc 
o 4 *5 , 2 4 11 LTI4, © IJLft Atttf ^ ^ 5 I t iK'^ 5 

o 

[ 0 0 8 7 ] 

ifc f£ , IE ft. Ml 21 & K & H fc U IZ. i. y> jE JL tft i£ S 2 4 l 2 SrJg^tS. 2 4 1 2 Sr»*t 
5*tRiUtt. 4iftiOjE?LlfcaH4*t»Srffllr^Swi:aST?t5*s, * H ife #J T' f4 , a - N 
PD^ffll\ |5] « W * i£ 4. V) 4 0 nmroKf T-I^Lf;. 
[ 0 0 8 8 ] 

& Dtl 2 4 1 3 £ ff£ i" -5 „ 2 4 1 3tCf4^*qo^3t!^KSrfflv>5ri:*s-C i #5dS 
. *!6te0!|-CI4, Al qjJoi^^vyyejrAIftSiiCit), Al q 3 fc itf^ v 
!) V6i>f,i5i^4 0 nm©If fi^Lfc, fli, ^ ? !) > 6 i^JEftf t LT 

# ffl 1" 5 „ * fc , # & # © 8R K: MU Al q 3 t^^y>-6cOgftlt*S, Al q 3 :2?^!jV 
6=1 : 0. 0 0 3 t 45 i 5 HHfiL*:. 
[ 0 0 8 9 ] 

^ CD 4. 5 L T , 3oC|24 1 K 24 1 2, 2 4 1 3 SrSi U fij Lfcfe t , 12 
©l 2 4 0 3 iif^Jh5„ ^HJS^jT-fi, lillttSMHTAl q 3 £ . Al q 3 fc 
^UT*T-W#14^*-r#)Si: LTL i SrfflV^ 3 0 n m©If f*If Si: i 9 |g 2 (75 
JI 2 4 0 3 Sr M f& t = L i ©ll^li 1 w t % t Lfc„ 
[ 0 0 9 0 ] 

ftld. S53CI 2 4 0 4 «5f )*Sft5. # HI ft -C- 14 , iE?L«ltttt^i LTa-NPD 
a-NPDC^Ltt^Sttt^^tfefi ITift^U ^r>^ffll\ 18 0nm 
©iJ?t**lfffi(;J; l 5^3Wi2404?rl^Lfc o ^ L> t 1 " > CD fij -g- (4 2 5 w t 

% t L fc „ 4 as » iik* y /fywg^i Ltii, R it * V 7 f > ( v i ) & m tz „ 

[ 0 0 9 1 ] 

» Id , 11 2 4 0 5 ^^/<-7Hy^fttf:ttIf Si:J:0if^t5 o 4 *3 , * H 0iJ T* 
(4, S3©| 2 4 0 4 il;7/K=n (200nm) & M Of & \Z £ 9 m &-f Z> Z b \Z X. 
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9 IS ffi 2 4 0 5 £ # 0 
[ 0 0 9 2 ] 

SJL±e>£o^LX1&i$.&h.tL&ytm*lcnj£ : k%il}\}-tZ>k. 31 ft US #s m BE (rrx-ii, m 

1 c d / m 2 t ft Z>&f<DnEE) \t 3 . 4Vf fcof;, * fc. 1 1 ?r 1 m A I L fc It (?) 
SIIJ 2 7 0 0 c d/m ! f*)'), ^ ^ ^ h vWi Hi 1 6 l£ ^ 1" «fc o IZ. *s \ — 7* ft 7£ tfc 
£ ^ L 0 * „ :O^OC I EfeSIitt ( X , Y) = (0. 21, 0. 69) T* fc 9 

» m#>x &mm<v £\<^m£. t ft -o x ^^tzo 

[ 0 0 9 3 J 

( tt §& m 3 ) 

* it «e « 3 -e tt . 2©Il3J;(;»3©ISrI^f , ftfc5l:tfaA!250 
3SrR^fefie3ll©»3t* ; f-^ov^-Ciai 5 4lV>TRflt5. l^aA| 2 5 0 3 Ht 
f4 „ 3lii«2<©#2©Ji2 4 0 3 i:EJ«U:/*?-(ei£te*ff*Al q 3 «-1:^-*-^'l4*^i- 
feftfc^L i £ 1 w t% K-T'bfdS^SrigfflLfCo i^SAl 2 5 0 3 ©lf li, H 

mm 2 ic&rt 2 <nm t mm. 3 0 n m t u „ st, i©iK2 500, B12 5 0 

1. Efl-SAi 2 5 1 1 t JEHffimm 2 5 1 2 t 1*1 2 5 1 3 fa h ft 5 3§ ft *fe © £ tf 
82 5 0 2, ^^2 5 0 4li^-CHlg^j2i:|l]«co^figi:Lfc o L fc # o T N * S£ #J 2 fi 
*itt$5W3(CJt-<T, 13 Of 2 4 0 4 ©|gP ( 1 8 0 n m ) £T H J? V r t \Z. ft 5 „ 

[ 0 0 9 4 ] 

, SS5rlmAaLfc^OilSl± 3 3 0 0 c d /m'ffcofci):, 3§ft^-<^h/W4II]l 
6 l;*ti ^ l-T'n- K^ftt^/TLfc. £ fc, rtf)Bfc7?CIEfe^M«|{4 (X, Y) = 

(0. 30, 0. 64) Xh<9, &m&&£ V £ < ft\<^m&X*>-z>ti 0 

[ 0 0 9 5 ] 

1ZI ± <T> m * *» 6 , *II©*Ii2B, *ltl!EM3 tit-^T h-i^Mf *S 1 8 0 nmt 
g^l;ti»^b?>f , <£> 1* Hi « JE (3. 4 V) f4#itiR#ij3 (3. 2V) irlit A/iff 
e> ft CI i: *s *3 o fc o * , Hil 6^<7>^3t^^<^ b & it&-r Z b . Hfi« 2 li* 

[ HJfe ft 3 ] 
[ 0 0 9 6 ] 

*HSS0*J3T'{4, *^BJ©^5t^^(75 — «1 *£ I- o T ft ^ 5 0 Hf^#?i££H]14£fflt^ 
TlBtS. * HJfe ft 3 T' (4 , I3WI 2 4 0 4 «^tt*ft«2 tlSlil^LT^^Lfc. 
£ , f 3©| 2 4 0 4 li, S^t^E !iyf^C^^260nmIft§ri:l:J:t)i^L 
fc o * S3 , SEft^y^xxoJK^tt. mit^e V > (VI) £ ffl ^ fc D 

[ 0 0 9 7 ] 

6Jl±ro±5JwL-CJg^$ixfc»3feill-T-^«JESrPPADi-5i:. IE 3t W *6 * ffi (;:fli, » 

c d/m 2 it5»lrotff) (4 4. 6 V X $> o fc 0 £ , lilrlmAffiLfcati?) 
SSH 2 8 0 0 c d / m 2 T' ifc 9 , 31 ft ^ b /W4 HI 1 7 C*ti ? C •> t - ft M ft; 

£ * L 0 * , r ©Sf©C I Efeg)Sg(± (X, Y) = (0. 23, 0. 7 1) X fo 9 
, HfeTfeM^CDi^i^fet^oT^fco itt&Ofcit). ^fci-ii^fcitlRftSWfilftJ*^^ 

hHll 7 4 3 (c-a-feii--cm-a:/t 0 

[ 0 0 9 8 ] 

W±£D^^*^e>, *38S©Htffll 3 14, JtK«l3i;tt'<T l>-?yHf 452 6 Onmfcf 
VM:fc^^i3 5)f , ^rfiDiglbmJE (4. 6V) fi J:fc ft 3 (3. 2V) lcJf<TSf ^£± 

* l± I, b ^ o fc . £ , Hi 7^(753§ft;*.^^ h /)s & t£&1- % k , MMW 3 IZtt&m 
3 <D & ft, X ^< ? b^iCtt^X*^? b /MI ft m < , -W^ir^fefce^Oftif-Sl^oTI^ 
5 £ % £ F> n 5 . 

[ H It ft 4 ] 
[ 0 0 9 9 ] 

* mm ft x [* . ®*wjc#*K©*ft*T-£:*"i-53&ft;i£«f::o^Tei 9 ti^t»st 
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■5 . H!9 (A) 14 , 383ti£11«:*i-±BH, H9 (B) 14 @ 9 (A) €r A — A ' T* 

§]»rLfc»f®ll!T-fc5c £ i& T- ^ £ *t 9 0 1 14 IE » [§] S§ £E (V— ^ffid^KllelSS) , 9 0 
2 (4 i® fit 35 , 9 0 3t±ilZSblUESSB ( — HdiZtbtHlSg) ?fc5, * ft , 9 0 4 lilt±i« 
, 9 0 5 (4 — ;W#J T- h <0 , ->-/U^J9 0 5 fl*nfcrtl 9 0 7li, ^MI:4oT^5 

o 

[0100] 

ft 33 , 9 0 8(4 y — x<fl!||EiblE]8S9 0 Uy^- h- {IS IE R) [el % 9 0 3 CA^$tl5fif * 
h ) 9 0. g^bfftftf, * n y , ;* * — h m % , y-fcyMf-S-^SrSttftS. 

is » rrtUF pc L^Hf ^ixtv^iv^i, r®F pcna/y y hseiis (pw 10 

B) #81 <9 # ft b tbT t> A I*. * « *ffl* fc *5 (t 5 % g (4 . f *8t**/cltf 

< , * ft F PC t) b< t4PWBtfS&i9fttt^nfcl£l»£fc^tf<bW.tir5» 
[0101] 

fcfcl, »rffi#iifc:o^TBI9 (B) £ fflV^tlBJt 5 „ Sffi 9 1 0_h{C(4iZW)[H)KgI5S.t/ 

HStasasjgjSSft-c^sas. Hiii[Hii^a5T'fo5y-^{ByiE»(H]gS9 0ii, m 

mU 9 0 2 is^$iitv^ 0 
[0102] 

t£ *5 , y-^Ifl)|Hil§9 0 1 lin f t^/l'ST FT 9 2 3 i p f t^wuSTF T 9 2 4 
<t£#£^^:b*fcCMOS0Sg^^/&£ft5o * 7t , e»EKSrJ^J5Ri-5TFTtt, *Q 
OCMOSIHJg, PMOS@Kt) L< tiNMO S@Ktf ^Ltt)l^. * > * H l£ #J 20 

t? (4 » m&-kizmm&i& : ktei8.vti K5^/< — # st * ^ -r a* > & -r l t * © ^ s »4 * < 

, S « ± X- {4 * < * «B ff^ j=£ -t 5 - t fc -e # 5 „ 
[0103] 

* , IISP 9 0 2 li/^yf V^fflTFT9 Hi, *i5ftf|§iJ$PfflTFT9 12i^:CDK 
u-r>-{cm^W{c^i^$nfc^fii9 13i:?r^ti' : IS^:roM^|c < ti9^^^n5o * *s , « 
119 1 3©«S5;lotlift9 1 4^»figJilT!r>5 0 £ £ "C f4 , ^^S^^ft^T* 

[0104] 

* ; ^^'ttSrS0*troti-Sfcit>, & tft ft 9 1 4<0±«Stt*fcM:TiS«UC & 

sfti^i^ jtis J; 5 i;t5o mz-H. $&m®> 9 1 4 © «■ » t Lt*^a»«3titT? 30 

y^tffi^fci^, it* 9 1 4 ©±ffigei7)^|C**^g (0. 2ym~3Mm) Jrtt 

»wftit««t5:i:#t^ *r m it & m i- m h -r m m it ^ m , w*.xt^ mitmm, m 

[0105] 

Ii9 1 3 _h K f4 , ^ 1 f 3 © I 9 1 6, & £ U< Rk ffi 9 1 7^^tL-^^^^$ttT^ 

5 „ r. r. .t- , iH9 1 3i;ffl^5fl-Rt ltij, tfr*BB»:©*# -art a* s 

ILV\ « A tf , ITO (fV^^A^XSHbtt) ^ , ITSO (i nd i urn t i n 

s i 1 icon oxide) . -Y V £ A ffi #& & it %0 (IZO) Iftf 40 

^ DAI, ^ ^ y * =T > I , Znflg, P tl4t'»#|I©I, ^{t^^VtT/WS-^ 

^Rto3iiil^&ffl^5:i^f#5. <e*s, ai*itt5i. ESHtoSJt 

o 

[0106] 

* tc, 3©19 1 6li, ^*-^^^?rffil^c^#?£, $ fc f4 >- ^ i? =■ y V & 
tJ:oT»)S*ii5. Il^?>i3©g9 l 6lc(4. ^TtfeK^-i-tp^ioS, nM^m 

, in i <om ttis 2 <om km 3 <om t tfVRfcmm zti* i3©i*s^ii;gt§j;9c»* 50 
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m*t«fl:'&*5&;B^5*j*t>#i{>3 r £ its. 

[0107] 

£ <b K , S1^6I3©19 1 6±l;fjS^tl5li9 1 7l;^^5»?ftLTI4, -ft* 
HI tf> /h £ V •> $f i& ( A 1 , A g , Li, C a , ^/ctt^^^W^^MgAg, M g I n , 
A 1 L i , C a F 2 , SfclJC a N) £ JB V tt I* «fc V „ 4*3, I 1 i> b S 3 9 1 6 f 

ft C fc 3te # Ht « 9 1 7&aiS£*5»'§-fc:W:, K ® 9 l 7 £ L T , HI J? £ SI < L ^ « SE 
Bt £ , if 93 8* « M I T O IMfo* >W *Wt{£X , I T S O ( i nd i urn t 

in s i 1 i con ox i de) , & it J > W J* WlikS. & -& & (ln 2 0 3 — ZnO 

) , wt.it m& (zno) t) toai^fflv^5©!)isv\ 

[ 0 1 O 8 J 

$ h K > ~ J^n 9 0 5 9 0 4 ^ifl«9 1 0 tii^fc^^-irlct (J , 

1- £ « 9 1 0, *t Jt £ 9 O 4, t=it;->-yUSJ 9 0 5 fliilfc^K 9 0 7 fd |g ft iff ^f- 

9 1 8iSfxP)jxfeiili:4oTV^5 0 & *5 , 3£ IB 9 0 7 {d f* , ^Stt^ft: ( S It ^ T /L- 

J" * ) /4 5 ?E*$n5^-a-ooftb.> ->-/^J9 O 5T'S»$Jl5i^t^tft©tt?>. 
[0109] 

*5 » -> - 3»J 9 0 5 fd »4 m # -> % ffi m £r m ^ 5 (73 # # 4 L . 4 fc, CI ft <b o # ft IZ 

ffl^SMfft lT^7^IS-^53ISSOi, FRP (F i be r g 1 a s s-Re i n 
f orced PI a s t i c s) , PVF U tfcA7 d 7^ K) , -v -f 7 — , tKU 

[0110] 

[0111] 

^^tetfUtd^-flgft^^fi, HM^Jl-^^^JStd^Lfc^^m^-coWj^^gSlc 

[ * m m 5 ] 
[0112] 

[0113] 

t'ft*^ 7, 7 v^^^Ay 7, =f-7';l/S7^ 7. 7° U- ^ (^•>K-7'>>'h7 =: '^^7°H' 
) , ^- t- ^ — v- 3 y ■> x r A , ^ IP I? ft |£ « ( # — ^- — f 4 it , * — ?j*=i>7$e£) , 

3f It fiS , «ff^-A«f:lil^fIf) , IEfttt#:&#;t*:|Iffc|?ft3£11 ( A flc ft 
tlif^^^l^TtT^^^ (DVD) «©EftKflc^»t L, t©it*S*L5 5l 

ii'^f If P>ti5 t ^ ix h (DmH^Mr<D M^W-M^m 1 0 id 7^ 1" „ 

[0114] 

HI 1 0 (A) fi * *R 3£ fi T- 9 , S # 1 0 0 1 , 3t J$ •£ 1 0 0 2 , 35 ^ SB 1 0 0 3 , ^ tf 
0 0 4. ef*A*«f 1 0 0 5^^^rtf 0 *38W4-fflv^-CJgfigSix5l83tS 
tSrtff)S,Taioo3i;i^srt(:j;^S^ix5„ * & , St * & « Mt v y a > ffl 

[0115] 

0 10 (B) fi fc* # ;>< 7 T- 9 , *#1 3 0 1, lililll 3 0 2, # 1 3 0 3 , * 

Si5ffi^#-1- 1 3 04, ^=y§lfSl 3 0 5 , 3 0 6, /<y^y — 1307 

, fpA^StlSOS, * f£ * — 1 30 9, 1 3 1 Of ^rttf. afcSBW©***^ 
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[01 161 

m 1 0 (C) {±^^SfgT-fo<9. {£ l 5 0 1 , « & 1 5 0 2 , 5 0 3, ^ 7& A 

£B 1 5 0 4 , #^ttJ^a5l505. jfttfs*— 1 5 0 6, ^Sgg*- M 5 0 7 , TV 

^ i 5 o 8 m**£tr. to&ftm* & ii-r z> %ftmm & z (o i&7jkn i 5 0 3 ic « v> 

5 d t \z X *) ft Mis tiz o 

[0117] 

W Jt <Z> «fc , *^B^(D^^m^* : r-r5«^;$IS<7)iiffl®ISt41l*TJ2:<, £ |g 3t « 

[mffi<oiffi¥^iftw] 

[01 18] 

[El] **W©3S** J ? : ro* : ?-«ieSrSftWi-5BI. 
[HI2] &*tf>3g3fc*^Wiii^«ig£!&0J^5m„ 

[S3] *3£w<r>mytm^-<nm=f-mm*mw-r z>m<, 

[HI5] fcttS&IIfclo^-CI&KI-SEI. 

[16] ^SSW^SBftJll^waf^WafSrSftfirSH. 

[0 7 ] *^0JO^7t*^(C^-f-5Jtg5#iJO^^«ig^I^BJi-?,ig o 

[is ] *&w<nmftm*\£tti- zit&Mnm+m&iWiBFi-r z®. 

[19] *5tl6«^ov^-Ctt«i-5H. 

[mi 0] m^sutrico^Tf&Bj-rsia,, 

[mi 1] ^^*^»*jE-«^#tt^^-t-in 0 

[mi 2] 3§ftfif ^wsfic-sffi^tt^^-riiio 

[mi 3] ^^^^F-co^^^^i? h^^^ti. 

[mi 4] *^Bjro^^*^-^*^«ig^ift0j-rem„ 

[mi 5] * & w <d m % m + \- n t z itm m & m * m m & m w -t z> m „ 

[mi 6] JgftSt^-CDfgft;*^^ fy^/Tfl, 

[mi 7] isftpn^cofsft*-^ h/^/Tti. 
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